INTRODUCTION
The results of oceanic heat flow studies published in the past 10 years have demonstrated the importance of hydrothermal convection in young oceanic crust [e.g., Talwani Penetration is the penetration depth of probe; N•, is the number of probes in mud. GRD is thermal gradient. Ns: is the number of conductivity measurements in core, and K is the thermal conductivity mean for either measurements at that station or, if parenthetical, the closest station. Q is the heat flow. [1979] have discussed two types of convective heat transfer: that directly from rock outcrops into water (Type 1) and that from basement into water via sediments (Type 2). Type 2 heat transfer is characterized by nonlinear temperature gradients [Anderson et al., 1979] . Since no nonlinear gradients were measured during the Nares survey, we conclude that Type 2 heat transfer is not common in this area. Furthermore, measured values in the abyssal plain correspond to the heat flow from the cooling plate mode. However, measurements over the abyssal hills, where the sediment is about 50% thinner, show a cyclical pattern of the heat flow with peak to trough variation of 20-80 mW m -2 and a mean value 37% higher than that of the abyssal plain. Station 12, taken 100 km east, has a mean value of about 10% higher than that predicted by the cooling plate model. The conclusion is that this crust is being warmed by upwelling water which has entered elsewhere. Stations 11 and 3 are on the same abyssal hill lineament, which may be a discharge area. Unfortunately, we have no data from other ridges in the area to verify this. Possible mechanisms for the very high heat flow anomaly over the dome structure include: (1) refractive conduction, (2) topographically driven subcritical hydrothermal convection, (3) recent volcanic intrusion, and (4) hydrothermal dischage from a chimney of high permeability rock (the dome).
Since the maximum effect of refraction is about 40% [Lachenbruch, 1968] and the Nares anomaly is a factor of 15 greater than the regional mean, this cannot be the mechanism. Similarly, the maximum deviation due to topographically driven subcritical hydrothermal convection is about 15% [Lowell, 1980] , so this is also too small an effect to explain the Nares anomaly.
The The model matches the observed heat flow anomaly for sediment 500 m thick; this is slightly greater than the actual 300 m. If, indeed, such models successfully duplicate the sea floor convection system, they provide a significant insight into how sealing proceeds in the oceans. At the ridge axis where convection from the crust to the ocean is unimpeded by sediments, low heat flow is measured in most small sediment ponds, since the heat flux outward is channelled elsewhere. As the sedimentation continues away from the ridge axis, however, fewer and fewer 'chimneys' are left uncovered by the accumulating, impermeable blanket of mud, yet the heat flux out of these chimneys actually is predicted to increase with age until the last few have very high heat flow (as in our case). Eventually, these too are sealed up, and the heat flow drops to that predicted by conductive cooling lithospheric plate models.
There remain some questions as to the validity of these conclusions. 
